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 ,QWURGXFWLRQ
'LVDVWHU LV $ VLWXDWLRQ UHVXOWLQJ IURP DQ HQYLURQPHQWDO SKHQRPHQRQ RU
DUPHGFRQIOLFWWKDWSURGXFHGVWUHVV SHUVRQDO LQMXU\SK\VLFDO GDPDJH DQG HFRQRPLFGLVUXSWLRQ RI




1.1. Disaster types 
$FFRUGLQJ WR &ODULVVD /LQV GLVDVWHU W\SHV FDWHJRUL]HG DUH UHODWHG ZLWK HOHFWULFDOHQWUDSPHQW
H[SORGLQJYHVVHOVXQGHUSUHVVXUHH[SORVLYHVDQGEUHDNLQJDJHQWVIDOOLQJUROOLQJRUVOLGLQJURFNRU
PDWHULDORIDQ\NLQGIDOORIIDFHULEVLGHRUKLJKZDOOIDOORIURRIRUEDFNILUHKDQGOLQJPDWHULDO
KDQG WRROV KRLVWLQJ LJQLWLRQ RU H[SORVLRQ RI JDV RU GXVW LPSRXQGPHQW LQXQGDWLRQ PDFKLQHU\
UHODWHGKDXODJHVVOLSRUIDOORISHUVRQVWHSSLQJRUNQHHOLQJRQREMHFWVWULNLQJRUEXPSLQJDQGRWKHUV
>@ZKLFKDUHEULHIHGKHUHXQGHU
x (OHFWULFDO DFFLGHQWV LQ ZKLFK HOHFWULF FXUUHQW LV PRVW GLUHFWO\ UHVSRQVLEOH IRU WKH UHVXOWLQJ
DFFLGHQW
x (QWUDSPHQW ,Q DFFLGHQWV LQYROYLQJ QR LQMXULHV RU QRQIDWDO LQMXULHV ZKLFK DUH QRW VHULRXV
HQWUDSPHQW RI PLQH ZRUNHUV WDNHV SUHFHGHQFH RYHU URRI IDOOV H[SORVLYHV DFFLGHQWV
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x ([SORVLYHV DQG EUHDNLQJ DJHQWV $FFLGHQWV LQYROYLQJ WKH GHWRQDWLRQ RI PDQXIDFWXUHG
H[SORVLYHV$LUGR[RU&DUGR[WKDWFDQFDXVHIO\LQJGHEULVFRQFXVVLYHIRUFHVRUIXPHV
x )DOOLQJ UROOLQJ RU VOLGLQJ URFN RUPDWHULDO RI DQ\ NLQG,QMXULHV FDXVHG GLUHFWO\ E\ IDOOLQJ





WKDWZKLFKPRVWGLUHFWO\FDXVHG WKH UHVXOWLQJDFFLGHQW:LWKRXW WKHGR]HU WKHUHZRXOGKDYH
EHHQQRUHVXOWLQJDFFLGHQW7KLVLQFOXGHDFFLGHQWVFDXVHGE\LPSURSHUEORFNLQJRIHTXLSPHQW
XQGHUUHSDLURULQVSHFWLRQ




FDXVHG WKH IDOO HLWKHU GLUHFWO\ RU E\ NQRFNLQJ RXW VXSSRUW VXFK DFFLGHQWV DUH FODVVLILHG DV
PDFKLQHU\RUKDXODJHZKLFKHYHULVDSSURSULDWH
x )DOORIURRIRUEDFN8QGHUJURXQGDFFLGHQWVZKLFKLQFOXGHIDOOVZKLOHEDUULQJGRZQRUSODFLQJ
SURSV DOVR SUHVVXUH EXPSV DQG EXUVWV 1RW LQFOXGHG DUH DFFLGHQWV LQ ZKLFK WKHPRWLRQ RI
PDFKLQHU\RU KDXODJH HTXLSPHQW FDXVHG WKH IDOO HLWKHUGLUHFWO\RUE\NQRFNLQJRXW VXSSRUW
VXFKIDOOVDUHFODVVLILHGDVPDFKLQHU\RUKDXODJHZKLFKHYHULVDSSURSULDWH
x )LUH ,Q XQGHUJURXQG PLQHV DQ XQSODQQHG ILUH QRW H[WLQJXLVKHG ZLWKLQ  PLQXWHV RI





x +DQG WRROV$FFLGHQWV UHODWHG WR QRQSRZHUHG WRROVZKHQ EHLQJ XVHG DV KDQG WRROV GR QRW
LQFOXGHHOHFWULFWRROVRUDLUSRZHUHGWRROV
x +RLVWLQJ'DPDJHWRKRLVWLQJHTXLSPHQWLQDVKDIWRUVORSHZKLFKHQGDQJHUVDQLQGLYLGXDORU
LQWHUIHUHV ZLWK XVH RI WKH HTXLSPHQW IRU PRUH WKDQ  PLQXWHV +RLVWLQJ PD\ DOVR EH WKH
FODVVLILFDWLRQZKHUHDYLFWLPZDVLQMXUHGE\KRLVWLQJHTXLSPHQWEXWWKHUHZDVQRGDPDJHWR
WKH HTXLSPHQW$FFLGHQWV LQYROYLQJ FDJHV VNLSV EXFNHWV RU HOHYDWRUV 7KH DFFLGHQW UHVXOWV
IURP WKH DFWLRQ PRWLRQ RU IDLOXUH RI WKH KRLVWLQJ HTXLSPHQW RU PHFKDQLVP ,QFOXGHG LV
HTXLSPHQW VXFK DV GHUULFNV DQG FUDQHV RQO\ ZKHQ XVHG LQ VKDIW VLQNLQJ VXVSHQGHG ZRUN
SODWIRUPV LQ VKDIWVPLQH FDUV EHLQJ ORZHUHG RU UDLVHG E\ KRLVWLQJ HTXLSPHQW RQ VORSHV RU
LQFOLQHVDVNLSVTXHH]HGEHWZHHQWLPEHUVUHVXOWLQJLQDQDFFLGHQWRUDQRUHEXFNHWWLSSHGIRU
DQ\UHDVRQFDXVLQJDQDFFLGHQW
x ,JQLWLRQRUH[SORVLRQRIJDVRUGXVW$FFLGHQWVUHVXOWLQJDVDFRQVHTXHQFHRI WKH LJQLWLRQRU
H[SORVLRQRIJDVRUGXVW,QFOXGHGDUHH[SORGLQJJDVROLQHYDSRXUVVSDFHKHDWHUVRUIXUQDFHV
x 0HWKDQH ,JQLWLRQ $ PHWKDQH LJQLWLRQ RFFXUV ZKHQ PHWKDQH EXUQV ZLWKRXW SURGXFLQJ
GHVWUXFWLYHIRUFHV'DPDJHUHVXOWLQJIURPDQLJQLWLRQLV OLPLWHGWRWKDWFDXVHGE\IODPHDQG









x ,PSRXQGPHQW $Q XQVWDEOH FRQGLWLRQ DW DQ LPSRXQGPHQW UHIXVH SLOH RU FXOP EDQN ZKLFK
UHTXLUHVHPHUJHQF\DFWLRQLQRUGHUWRSUHYHQWIDLOXUHRUZKLFKFDXVHVLQGLYLGXDOVWRHYDFXDWH
DQDUHD$OVRWKHIDLOXUHRIDQLPSRXQGPHQWUHIXVHSLOHRUFXOPEDQN
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x ,QXQGDWLRQ$QXQSODQQHGLQXQGDWLRQRIDPLQHE\DOLTXLGRUJDV7KHPLQHPD\EHHLWKHUD
VXUIDFHRUXQGHUJURXQGRSHUDWLRQ
x 0DFKLQHU\ KDXODJHV$FFLGHQWV WKDW UHVXOW IURP WKH DFWLRQ RUPRWLRQ RIPDFKLQHU\ RU IURP
IDLOXUH RI FRPSRQHQW SDUWV ,QFOXGHG DUH DOO HOHFWULF DQG DLUSRZHUHG WRROV DQG PLQLQJ
PDFKLQHU\ VXFK DV GULOOV WXJJHUV VOXVKHUV GUDJOLQHV SRZHU VKRYHOV ORDGLQJ PDFKLQHV
FRPSUHVVRUVHWF ,QFOXGHGHUULFNVDQGFUDQHVH[FHSWZKHQ WKH\DUHXVHG LQVKDIWVLQNLQJRU
PRELOHFUDQHVWUDYHOOLQJZLWKDORDG
x 1RQ SRZHUHG KDXODJH $FFLGHQWV UHODWHG WR PRWLRQ RI QRQSRZHUHG KDXODJH HTXLSPHQW
,QFOXGHGDUHDFFLGHQWVLQYROYLQJZKHHOEDUURZVPDQXDOO\SXVKHGPLQHFDUVDQGWUXFNVHWF
x 3RZHUHGKDXODJH+DXODJH LQFOXGHVPRWRUV DQG UDLO FDUV FRQYH\RUV EHOW IHHGHUV ORQJZDOO




GURSSHU VXIIHUV DQ LQMXU\ DV D UHVXOW RI IDOOLQJ IURP D PRYLQJ FDU FKDUJH WKH DFFLGHQW WR
KDXODJH











2.1. Objectives of disaster management 
$GLVDVWHU UHIHUV WR D FDWDVWURSKHPLVKDS FDODPLW\ RU JUDYH RFFXUUHQFH IURPQDWXUDO RUPDQ
PDGHFDXVHVZKLFK LVEH\RQGWKHFRSLQJFDSDFLW\RI WKHDIIHFWHGFRPPXQLW\'LVDVWHU0DQDJHPHQW
LQYROYHVDFRQWLQXRXVDQGLQWHJUDWHGSURFHVVRISODQQLQJRUJDQL]LQJFRRUGLQDWLQJDQGLPSOHPHQWLQJ
PHDVXUHV ZKLFK DUH QHFHVVDU\ RU H[SHGLHQW IRU  3UHYHQWLRQ RI GDQJHU RU WKUHDW RI DQ\ GLVDVWHU
0LWLJDWLRQ RU UHGXFWLRQ RI ULVN RI DQ\ GLVDVWHU RU LWV VHYHULW\ RU FRQVHTXHQFHV  &DSDFLW\ EXLOGLQJ
LQFOXGLQJ UHVHDUFK DQG NQRZOHGJH PDQDJHPHQW  3UHSDUHGQHVV WR GHDO ZLWK DQ\ GLVDVWHU  3URPSW
UHVSRQVH WR DQ\ WKUHDWHQLQJ GLVDVWHU VLWXDWLRQ RU GLVDVWHU  $VVHVVLQJ WKH VHYHULW\ RU PDJQLWXGH RI
HIIHFWVRIDQ\GLVDVWHU(YDFXDWLRQUHVFXHDQGUHOLHIDQG5HKDELOLWDWLRQDQGUHFRQVWUXFWLRQ




RI SDUDPRXQW LPSRUWDQFH WR FRQWURO WKHPHWKDQH WKURXJK DGHTXDWH YHQWLODWLRQZKHQ LW LV SUHVHQW LQ
VPDOODPRXQWLQWKHDLU
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)LJ0HWKDQHPRQLWRULQJHTXLSPHQW
)RUGHWHFWLQJPHWKDQHJDV OHYHO WKHFRDOPLQLQJHTXLSPHQWVDUH UHFRPPHQGHGWREHILWWHGZLWK
PHWKDQHPRQLWRUVLQRUGHUWRHQDEOHWKHPDFKLQHVDVZHOODVWKHHOHFWULFLW\WREHDXWRPDWLFDOO\VKXWRII
RQFH WKH PHWKDQH OHYHO UHDFKHV  5HFHQWO\ GHYHORSHG VHQVRUEDVHG PHWKDQH GHWHFWRUV XWLOLVLQJ
UDGLRIUHTXHQF\LGHQWLILFDWLRQ5),'WHFKQRORJ\FDQEHGHSOR\HGLQDQ\SDUWRIDGHHSXQGHUJURXQG
FRDO PLQH WUDQVPLWWLQJ PHWKDQH FRQFHQWUDWLRQ UHDGLQJV ZLUHOHVVO\ WR WKH VXUIDFH )RU LQVWDQFH 86
EDVHG7XQQHO5DGLRKDVGHYHORSHGDZLUHOHVVGHWHFWLRQV\VWHPIRUPRQLWRULQJPHWKDQHJDVDQGFDUERQ
GLR[LGH &2 ,W FRPSULVHV RI DQ HDV\WRLQVWDOO JDV VHQVLQJ PRGXOH VXLWDEOH IRU EDWWHU\SRZHUHG
DSSOLFDWLRQ 7KH GHYLFH FDQ VHQG SUHFLVH JDVOHYHO UHDGLQJV WR WKH VXUIDFH FRPSXWHU V\VWHP RQ D
FRQWLQXRXVEDVLVHYHQLQWKHKDUVKHVWHQYLURQPHQWV




LQKDODWLRQ RI VLOLFD DQG FRDO GXVW DOVR SRVHV VHULRXV KHDOWK KD]DUGV IRU WKH PLQHUV 7KH XVH RI DLU
YHQWLODWRUVDQGZDWHUVSUD\VDQGWKHUHJXODUFOHDQLQJRIFRDOGXVWO\LQJRQWKHVXUIDFHDUHVRPHRIWKH
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FRDOPLQLQJRSHUDWLRQV
7KH FRDO GXVW H[SORVLELOLW\ PHWHU &'(0 D SRUWDEOH DQG KDQGKHOG LQVWUXPHQW IRU LQVWDQW
PRQLWRULQJRI WKH UDWLREHWZHHQFRDOGXVWDQG URFNGXVW OHYHOV LQ WKHXQGHUJURXQGPLQH LVFXUUHQWO\
DYDLODEOHLQWKHPDUNHW7KHGHYLFHRULJLQDOO\GHYHORSHGE\86$
V1DWLRQDO,QVWLWXWHIRU2FFXSDWLRQDO
6DIHW\ DQG +HDOWK 1,26+ LV EHLQJ FRPPHUFLDOLVHG E\ 6HQVLG\QH 3HUVRQDO GXVW PRQLWRUV 3'0
KDYHDOVREHHQGHYHORSHGWRJLYHPLQHUVDWRROWRWUDFNH[SRVXUHWRUHVSLUDEOHFRDOGXVWLQUHDOWLPH
2.4. Automated underground mining
$XWRPDWHG XQGHUJURXQG PLQLQJ LV WKH PRVW SURPLVLQJ WHFKQRORJ\ WR SUHYHQW IDWDO PLQLQJ
DFFLGHQWV VXFKDVGULOOLQJEODVWLQJ ORDGLQJDQGKDXOLQJDWGHHSXQGHUJURXQGVDQGFDQEHSHUIRUPHG





0LQLQJ FRPSDQLHV DURXQG WKH ZRUOG DUH HLWKHU XVLQJ RU FRQVLGHULQJ WR XVH DXWRPDWHG PLQLQJ









ELJJHVW XQGHUJURXQG DXWRPDWLRQ V\VWHP IRU EORFN FDYLQJ RSHUDWLRQV DW WKH $UJ\OH XQGHUJURXQG
GLDPRQGPLQH
2.5. Rock -falls prevention technologies 
5RFNDQGURRIIDOOVLVRQHRIWKHPRVWFRPPRQFDXVHVRIXQGHUJURXQGPLQLQJDFFLGHQWV7KHEDVLF
SUHFDXWLRQDU\PHDVXUHV WR SUHYHQW VXFK DFFLGHQWV DUH WDNHQ GXULQJ WKH SUHSDUDWLRQ RIPLQLQJ OD\RXW
GHVLJQVZLWK WKHDLPRIPLQLPLVLQJWKHHIIHFWVRISRWHQWLDOJHRORJLFKD]DUGV&RQVWDQWPRQLWRULQJRI
URFN IDFHV LV UHTXLUHG WR SUHYHQW VXFK DFFLGHQWV 6RPH ELJ SLW PLQHV DUH DOVR XVLQJ HOHFWURQLF
VXUYHLOODQFHV\VWHPVFKHFNLQJIRUORRVHURFNVDQGWHQVLRQFUDFNVWRSUHYHQWURFNIDOOIURPKLJKZDOOV

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
)LJ$XWRPDWHGWHPSRUDU\URRIVXSSRUWHU
)HZSURFHVVHV LQXQGHUJURXQGPLQLQJVXFKDV URFNEROWLQJDQGSLOODU UHFRYHU\DUHSURQH WR
URFNIDOO DQG ULEIDOO UHODWHG LQMXULHV $XWRPDWHG 7HPSRUDU\ 5RRI 6XSSRUW $756 0RELOH 5RRI













PRELOHPDFKLQHU\ WR GHWHFW WKH SUHVHQFH RI SHUVRQQHO RUPDFKLQHU\ZLWKLQ D FHUWDLQ GLVWDQFH RI WKH
PDFKLQH
1,26+GHYHORSHGDQDFWLYHSUR[LPLW\ZDUQLQJV\VWHPFDOOHGWKH+D]DUGRXV$UHD6LJQDOOLQJDQG
5DQJLQJ'HYLFH +$6$5'IRUZDUQLQJZRUNHUV WKURXJKYLVXDODXGLEOHDQGYLEUDWRU\ LQGLFDWRUVDV
WKH\ DSSURDFK GDQJHURXV DUHDV DURXQG KHDY\ PLQLQJ HTXLSPHQW &DWHUSLOODU KDV DOVR GHYHORSHG
GHWHFWLRQ WHFKQRORJ\FDOOHG&DW'HWHFW3HUVRQQHO WKDW IHDWXUHV DV RQHRI WKH ILYH VXEPRGXOHV RI LWV
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LQWHJUDWHGPLQLQJPDQDJHPHQWVXLWH&DW0LQH6WDU7KHWHFKQRORJ\LQYROYLQJ5),'WDJVZRUQE\WKH
ZRUNHUV DQG WKH GHWHFWRUV PRXQWHG RYHU WKH PDFKLQHV WR ZDUQ RSHUDWRUV ZLWK DXGLR DQG YLVXDO
LQGLFDWLRQVRISRVVLEOHFROOLVLRQVVSHHGLQJRUUROORYHUV
2.7. Computerised permit-to-work system

)LJ&RPSXWHULVHGZRUNLQJ
7KH HIIHFWLYHPDQDJHPHQW RI D SHUPLWWRZRUN V\VWHP LV FULWLFDO WRPLQH VDIHW\ DV LW WUDFNV WKH
DXWKRULVDWLRQV DQG FRPSHWHQFLHV RI HPSOR\HHV ZKLOH LGHQWLI\LQJ WKH NH\ ULVNV LQYROYHG ZLWK D
SDUWLFXODUMRE
$FRPSXWHULVHGSHUPLWWRZRUNV\VWHPFROODWLQJDOOUHTXLUHGGRFXPHQWDWLRQIRUVSHFLILF W\SHVRI
ZRUN WDNLQJ LQWR DFFRXQW WKH VSHFLILF LGHQWLILHG KD]DUGV DQG WKH SUHFDXWLRQV QHHGHG WR EH WDNHQ E\
ZRUNHUV LVKHOSIXO LQHQVXULQJPLQHVDIHW\DW WKHZRUNDXWKRULVDWLRQ OHYHO$SSO\,7D6RXWK$IULFDQ
VRIWZDUH FRPSDQ\ IRU H[DPSOH KDV GHYHORSHG D SHUPLWWRZRUN DXWKHQWLFDWLRQ V\VWHP FDOOHG
,QWHOOL3(50,7WKDWLQWHJUDWHVDOODVSHFWVRISHUPLWVWRZRUNDFFHVVFRQWURODQGULVNDVVHVVPHQWWUDFNV
WKHDXWKRULVDWLRQOHYHOVRIHDFKHPSOR\HHDWZRUNDQGWLHVSHUPLWVLQWRDFFHVVFRQWUROZLWKELRPHWULF
ILQJHUSULQW LGHQWLILFDWLRQ ,QWHOOL3(50,7 KDV EHHQ LQVWDOOHG DW 1HZPRQW 0LQLQJ &RUSRUDWLRQ
V
%RGGLQJWRQPLQHLQ$XVWUDOLD
2.8. Fatigue monitoring 
'LVWUDFWLRQFDXVHGE\ORQJZRUNLQJKRXUVFUHDWLQJWLUHGQHVVLQWUXFNGULYHUVDQGPDFKLQHRSHUDWRUV














2.9. Global challenges in disaster prevention and control management 
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*RYHUQDQFH IRU ULVN PDQDJHPHQW $SSURSULDWH JRYHUQDQFH IRU GLVDVWHU ULVN PDQDJHPHQW LV D
IXQGDPHQWDO UHTXLUHPHQW LI ULVN FRQVLGHUDWLRQV DUH WR EH IDFWRUHG LQWR GHYHORSPHQW SODQQLQJ DQG LI
H[LVWLQJULVNVDUHWREHVXFFHVVIXOO\PLWLJDWHG'HYHORSPHQWQHHGVWREHUHJXODWHGLQWHUPVRILWVLPSDFW
RQ GLVDVWHU ULVN (QKDQFH JOREDO LQGH[LQJ RI ULVN DQG YXOQHUDELOLW\ HQDEOLQJPRUH DQG EHWWHU LQWHU
FRXQWU\DQGLQWHUUHJLRQDOFRPSDULVRQV6XSSRUWQDWLRQDODQGVXEUHJLRQDOULVNLQGH[LQJWRHQDEOHWKH






$ W\SLFDO '0 FRPSULVHV VL[ HOHPHQWV SUH GLVDVWHU SKDVH LQFOXGHV SUHYHQWLRQ PLWLJDWLRQ DQG
SUHSDUHGQHVVZKLOHWKHSRVWGLVDVWHUSKDVHLQFOXGHVUHFRQVWUXFWLRQUHKDELOLWDWLRQDQGUHFRYHU\
3.1. Disaster management Act, 2005 disaster management 
$V GLVDVWHUPDQDJHPHQW LV DPXOWLGLVFLSOLQDU\ SURFHVV DOO&HQWUDO0LQLVWULHV DQG'HSDUWPHQWV




3.2. Roadmap for sustainable development in mining
7KHVH DUH VRPH RI WKH PRVW QRWHZRUWK\ VXVWDLQDELOLW\ LQLWLDWLYHV LQ WKH VHFWRU  8VH RI QHZ
WHFKQRORJLHVWRUHGXFHHQHUJ\XVH&RQYHUVLRQRIZDVWHZDWHULQWRSRWDEOHZDWHU3UHVHUYDWLRQRIZDWHU
UHVRXUFHV E\ FRQVHUYDWLRQ UHF\FOLQJ DQGPLQLPL]LQJ SROOXWLRQ5HFODPDWLRQ RI ELRGLYHUVLW\ LQ DUHDV
LPSDFWHGE\PLQLQJRSHUDWLRQVDQGPDLQWHQDQFHRIH[LVWLQJELRGLYHUVLW\LQODQGKROGLQJV5HGXFWLRQRI
HPLVVLRQV DQG ZDVWH SURGXFWV DQG UHXVH RI ZDVWH PDWHULDOV LQ VPHOWLQJ 2SHUDWLRQ (PSOR\PHQW RI
FRPPXQLW\PHPEHUVLQFOXGLQJZRPHQ0DQDJHPHQWRIFRPPXQLW\DQGHPSOR\HHKHDOWKHYHQLQDUHDV
QRW GLUHFWO\ LPSDFWHG E\PLQLQJ DFWLYLWLHV 3URYLVLRQ RI WUDLQLQJ SURJUDPV IRU FRPPXQLW\PHPEHUV
















 $FFHVVHG IURP ZZZPLQLQJWHFKQRORJ\FRPIHDWXUHVIHDWXUHPLQLQJVDIHW\WHFKQRORJ\WRSUHYHQWPLQLQJDFFLGHQWV
RQ
